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handover

(57)  In a packet switched mobile radio telecommu-
nications system such as UMTS or GSM, on hard
handover of a mobile 18 a target RNC 24 requests a
direct link 36 to a serving controller 22, which sends up-

Packet switched mobile radio telecommunications system with more effective hard

link frames from the mobile 18 both to the TRNC 24 and
to the core network 10; the core network 10 sends down-
link frames to the TRNC 24. The TRNC decides when
to complete the handover, and rebuilds frames when
necessary.
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Description

[0001] This invention relates to a mobile radio tele-
communications system such as the Universal Mobile
Telephone System (UMTS) or the Global System for
Mobile communications (GSM), operating on a packet
switching principle, and relates especially to the ar-
rangements made for hard handover in such a system.
[0002] As a mobile user moves over the ground,
handover of the mobile from one radio channel to an-
other, i.e. from one network controller to another, is a
frequent requirement. As the mobile leaves the old
channel and attaches to the new channel side, the dis-
connection and reconnection lead to a break in the path
and loss of data frames, both uplink and downlink, on
the radio interface. There is thus a degradation of radio
performance.

[0003] It is an object of the invention to provide hard
handover arrangements in which the break in connec-
tion to a mobile is smaller/shorter, thus improving per-
formance.

[0004] According to the invention, in a packet
switched mobile radio telecommunications system a
method of handing over control of a mobile system from
a serving controller to a target controller in which the
serving controller sends a handover request message
to the core network and the core network sends a
handover required signal to the target controller, char-
acterized by the further steps of:-

the target controller requesting a direct link to the
serving controller;

the serving controller sending uplink frames from
the mobile system to the target controller over said
direct link and simultaneously sending these frames
to the core network;

the core network sending downlink frames for the
mobile system to the target controller and to the
serving controller;

and the target controller deciding when to complete
the handover and sending a handover command
signal to the serving controller via the core network..

[0005] Also according to the invention a controller for
a packet switched mobile radio telecommunications
system characterized by being arranged so that, on re-
ceipt from a core network of the system of a handover
required message related to a mobile system, the con-
troller sends to the controller currently serving the mo-
bile system a request for a direct link.

[0006] The invention will now be described by way of
example only with reference to the accompanying draw-
ings in which:-

Figure 1 illustrates schematically a part of a packet
switched mobile radio telecommunications net-
work, (the UMTS); and

Figures 2, 3, 4 and 5 illustrate four stages in a hard
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handover according to the invention.

[0007] In Figure 1, a Core Network (CN) 10 has an
interface 12, the lu interface, to the UMTS Terrestrial
Radio Access Network (UTRAN) 14, and the UTRAN 14
has an interface 16, the Uu interface, to a number of
Mobile Systems (MSs) 18, 20.

[0008] Within the UTRAN 14 are a number of Radio
Network Controllers (RNC) 22, 24, two only being illus-
trated, each RNC controlling a number of Node Bs 26,
28, two only being shown for each RNC. Each Node B
is connected to its RNC by an lub link 17. RNC 22 con-
trols the MSs 18, 18' through Node Bs 26 and RNC 24
controls the MSs 20 through Node Bs 28 .

[0009] In the Figure, the network is the UMTS net-
work; in a GSM network the equivalent building block to
an RNC is termed a Base Station Controller (BSC); a
Node B is termed a Base Transceiver Station (BTS); and
the Uu interface is termed the radio interface.

[0010] The RNCs 22, 24 build frames containing data,
send the frames to a Node B 26, 28 and control a mobile
system as it moves over the ground. A Node B receives
frames from an RNC, and modulates the data for pas-
sage to the radio interface Uu 16 and thence to a mobile.
[0011] The UMTS is arranged to have a control plane
and a user plane; the control plane is arranged to control
signalling between Node Bs and RNCs, to control the
allocation of requests for resources, and to control
handover requests. The user plane is responsible for
handling the actual data.

[0012] Suppose one of the mobile systems 18 moves
upwards in Figure 1 as shown by the Arrow M, so that
control of the MS 18 must pass from a Node B 26 con-
trolled by RNC 22 to a Node B 28 controlled by RNC 24.
The first step is illustrated in Figure 2, in which the lu
interface 12, the Uu interface 16, and the lub link 17 be-
tween the RNCs and the Node Bs are indicated by dou-
ble-headed dotted arrows. The serving RNC 22 sends
a handover request signal 30 to CN 10 over the lu inter-
face 12. As shown in Figure 3, the CN 10 sends a hando-
ver required signal 32 over the lu interface 12 to the tar-
getRNC 24, and in response the TRNC 24 sends a com-
mand signal 33 which sets up an lub link 34 to the Node
B 28. The TRNC 24 also sends a command signal 35
setting up an lur link 36 between TRNC 24 and SRNC
22.

[0013] For a smooth handover of the MS 18, the
SRNC 22 must connect the appropriate MS through the
TRNC 24; a reference is used, which may be the actual
MS identity or a reference allocated to the MS 18 by the
SRNC 22 while that mobile is under its control. This ref-
erence is supplied by the SRNC 22 to the TRNC 24 over
the lur link 36.

[0014] On supply of the reference, the TRNC 24 re-
ceives uplink frames from MS 18 on the serving channel
side via Node B 26 and SRNC 22 while the SRNC 22
simultaneously sends uplink frames to CN 10. The
downlink frames are supplied by the CN 10 on the lu
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interface 12.

[0015] The TRNC 24 can now decide how to rebuild
the frames from MS 18 when disconnection and recon-
nection occur on the radio interface, and then sends a
handover command signal 38 to the SRNC 22 via the
CN 10, as shown in Figure 4. The MS 18 disconnects
from the old channel and connects to the new channel
over the Uu link 16 to Node B 28, as shown in Figure 5.
The frames received on the old channel and on the new
channel are both received by the TRNC 24, thus the
break in the user plane path is substantially reduced,
and can be regarded as almost seamless.

[0016] In previous arrangements the CN was in con-
trol of the handover, but was forced to operate on sig-
nalling which was delayed; the CN was therefore unable
to determine whether a frame had been repeated. By
application of the invention, the risk of repeated frames
is much reduced and handover is more effective.

Claims

1. In a packet switched mobile radio telecommunica-
tions system, a method of handing over control of a
mobile system (18) from a serving controller (22) to
a target controller (24) in which the serving control-
ler (22) sends a handover request message (30) to
the core network (10) and the core network sends
a handover required message (32) to the target
controller, characterized by the further steps of:-

the target controller (24) requesting (35) a di-
rect link (36) to the serving controller (22);

the serving controlling (22) sending uplink
frames from the mobile system (18) to the tar-
get controller (24) over said direct link (36) and
simultaneously sending these frames to the
core network (10);

the core network (10) sending downlink frames
for the mobile system (18) to the target control-
ler (24) and to the serving controller (22) simul-
taneously;

the target controller (24) deciding when to com-
plete the handover; and

the target controller (24) sending a handover
command signal (38) to the serving controller
(22) via the core network (10).

2. A method according to Claim 1 in which said direct
link is an lur link 36.

3. A method according to Claim 1 or Claim 2 in which
the target controller (24) rebuilds frames received
from and addressed to the mobile system (18) be-
fore sending the handover command signal (38).

4. A method according to any one of Claims 1, 2 or 3
in which the serving controller (22) sends to the tar-
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10.

1.

12.

13.

14.

get controller (24) the identity of the mobile system
(18).

A method according to any one of Claims 1, 2 or 3
in which the serving controller (22) sends to the tar-
get controller (24) a reference allocated to the mo-
bile system (18) by the serving controller (22).

A method according to any preceding claim in which
the serving and target controllers are radio network
controllers (22, 24).

A controller (22, 24) for a packet switched mobile
radio telecommunications system characterized by
being arranged so that, on receipt from a core net-
work (10) of the system of a handover required mes-
sage (32) related to a mobile system (18), the con-
troller (24) sends to the controller (22) currently
serving the mobile system (18) a request for a direct
link.

A controller according to Claim 7 in which the direct
link is a lur link (36).

A controller according to Claim 7 or Claim 8 further
arranged to receive uplink frames from controller
(22) currently serving the mobile system (18), to re-
ceive downlink frames from a core network (10) of
the system, to decide when to complete the hando-
ver of the mobile system (18), and to send a hando-
ver command signal (38).

A controller according to Claim 9 further arranged
to rebuild frames received from and addressed to
the mobile system (18) before sending the hando-
ver command signal (38).

A controller for a packet switched mobile radio tel-
ecommunications system characterized by being
arranged so that, on receipt of a request from a tar-
get controller (22) the controller (24) sets up a direct
link (36) to the target controller (22), and sends up-
link frames from a mobile system (18) to be handed
over to the target controller (22) and to the core net-
work (10) of the system simultaneously.

A controller (24) according to Claim 11 further ar-
ranged to send to the target controller (22) the iden-
tity of the mobile system (18).

A controller (24) according to Claim 11 further ar-
ranged to send to the target controller (22) a refer-
ence allocated to the mobile system (18) by the con-
troller (22).

A controller according to any one of claims 7 to 13
in which the telecommunications systems in the
Universal Mobile Telephone System and the con-
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troller (22, 24) is a radio network controller.

15. A controller according to any one of claims 7 to 13
in which the telecommunications system is the Glo-
bal System for Mobile communications and the con- 5
troller (22, 24) is a Base Station Controller.
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